This guest edition of Journal Watch intends to bring to the fore a few articles related to the topic of social sciences and infection prevention and control (IPC). Unlike previous features where new research and other developments in the field are highlighted, we take this opportunity to consider what we believe are key publications that, although they are not new research, have significant value. We believe they are worth a second or even first visit, including for those very new papers featured. Organisational memory, the prevention of wheel reinvention, and a celebration of some of the important work of our predecessors, when Journal Watch was not yet conceived, have all contributed to the choice of articles. A brief description of the articles chosen is provided as well as some additional commentary by the authors in an attempt to stimulate readers to consider a renewed focus on the future of infection prevention publications. The authors would like to thank IPS, in particular the Editor of JIP, for the chance to publish this guest Journal Watch.
Message framing remains important in today's world of message overload. Much of IPC increasingly draws on public health and social marketing approaches to behaviour change to secure the intended impact. Understanding human behaviour and organisational cultures has also been recognised as fundamental to ensuring patient safety and quality of care, and in recent years some thought has been given to this in the pursuit of enhanced IPC, including by engaging with the science of human factors.
The first two articles reviewed are in fact from a number of years ago when two past chairs of the then Infection Control Nurses Association (ICNA) were publishing on just these topics, and are relevant today more than ever. The subsequent papers reviewed bring us up to date with some of the current thinking with regards to infection prevention within the context of social science, as well as a brief look at what is considered to be 'most popular' in the infection prevention literature. And it's worth noting that another two past Presidents and the forthcoming President are featured, demonstrating just some of the value the Society's members brings to the literature.
Macqueen S (1995) Anthropology and germ theory.

Journal of Hospital Infection 30Suppl: 116-26.
In this article from twenty years ago Sue Macqueen introduced us to the biomedical cultural influences that affect the implementation of IPC practice. She addresses the phenomenon of germ theory, notions of dirt, symbolism, purity, and she talks about ritualistic behaviour and the subconscious superimposition of cultural norms. She explores each of these key determinants of behaviour.
A small ethnographic six-month study was undertaken, using participant observation in an ICU and semi-structured interviews in an outpatient department in a paediatric hospital in the UK. The study involved the author working as a healthcare assistant, observing behaviours and interviewing parents of children receiving total parenteral nutrition. Through ethnographic analysis the author presented the experiences of people in relation to healthcare associated infection (HAI). Participant observations focused on six ritualistic practices related to the wearing of uniforms and to hand hygiene, operating practice, the use of colours, cleaning and infectious precautions. A brief handful of the results are summarised here, and as the author explains provide small insights into some of the nursing, medical and cultural insights that influence behaviour. Consideration is given, for example, to how nurses on the paediatric ICU wore blue trouser suits, a metaphor for dealing with sick children, while doctors wore ordinary clothes. Within the context of a procedure that took place on a paediatric ICU (closure of the sternum on the open unit), Macqueen witnessed how a sign was placed outside the unit indicating an operation was in progress, blinds pulled down and all 'unnecessary personnel', including parents were asked to leave in order to reduce contamination of the air. Eighteen people were allowed to stay (including the author) and continued to work as normal. During the 45 minute procedure, 25 people entered the area unnecessarily and only one (a research assistant) was asked to leave. When questioned by the author why the procedure did not take place in a theatre, a range of contrasting answers was provided. In discussing some of the findings of the study, MacQueen ponders, "as sterility cannot be seen it is symbolically demonstrated by various organizational rules of hygiene which closely resemble a primitive cleansing ceremony." Parallels are drawn with the symbolism surrounding the colours black, red and white and those found in healing rituals by the Zulu people of South Africa and the question posed as to whether this manifests itself in the colour of certain antibiotics, disinfectants -does cultural theory influence the choice of antiseptic when there is a perceived increased danger of germ invasion?
What jumps out from this paper is what the author describes as the powerful force of biomedicines' health message with regard to germ control that has tended to overlook the cultural aspects in which it is practised. The article and the study are certainly worth reading, or revisiting. They provide fascinating insights into behaviour in context and the influence of culture and how medical anthropology can contribute to an understanding as to why IPC remains a problem not yet solved. Refreshing to read even now and ripe for further development and consideration in the quest to improve implementation.
From this, the next paper focuses precisely on the subject of health messages and how we might get better at influencing the behaviours of others. Ten years on from Macqueen's paper, Jenner and colleagues published an article that is so much more than a critique of hand hygiene posters. The authors undertook a study to look at posters on hand hygiene promotion in this instance, and how they were constructed within the context of message framing theory, whether they were considered persuasive, if the information was correct and consistent, to what extent fear appeals were used, and the presentation style. They requested posters to be sent to them and reviewed each one, presenting the results within message framing categories. In total, 69 posters were reviewed from a range of sites in the UK (as well as two from Belgium). Data analysis was conducted in two stages, looking at message framing and message categorisation.
The authors describe a message as being a brief communication, either explicit or implicit. They focused on whether the messages presented in the posters were framed in terms of losses or gains, whether they applied the use of threats or fear appeals and the extent to which constructs such as personal responsibility as well as attitudes and perceived behavioural control were included. Four categories arose from the poster analysis; instructional (humorous and non-humorous), informational, training, and conscience raising. Twenty-five posters were instructional, 16 were informational, 15 were focused on training and 13 were conscience raising. Forty of the posters were categorised as 'amateur' in design. Less than half of those intended to motivate health workers conveyed messages that were 'gain-framed', recognised in health promotion as how to frame messages. Mixed messages within posters were noted to be the inclusion of good and bad news. The authors note that mixed messages may confuse rather than motivate. Forty-eight percent of the messages in the posters were neither 'gain-framed' nor 'loss-framed,' with a note that this is a lost opportunity and that posters are not being used as effectively as they could be.
Essentially, the results showed that 'posters seldom drew on knowledge about effective ways to frame messages'. In 2005 it was concluded that more could be made of repeated minimal fear appeals but that messages should also be 'gain-framed', while it was noted that 'gain-framed messages' need to be tested empirically, a point worth noting even today. While there is no doubt, whether consciously or unconsciously, that IPC teams today consider the theoretical points described above when designing posters, there is an ongoing need to consider the theory and expertise of others when preparing messages in support of multi-faceted programmes of work, as well as publishing on this work.
The question is, has the work presented in these first two, relatively old but certainly worthy publications, really stimulated and progressed thinking on the topic of social sciences in the pursuit of infection prevention? This thought-provoking paper sought to review the literature related to infection prevention and human factors, given the current profile of this topic in ensuring safer patient care, and to stimulate specialists to approach more collaborative working when planning for and executing future programmes of work. Although primarily an expert opinion piece, a literature search was also conducted to inform the content. It was noted that there is no shortage of engagement among the infection prevention community with the broader 'quality improvement' agenda, including descriptions of tools and techniques being used. However, while checklists were presented as one example of potential 'human factors' thinking in infection prevention, in the published reports on the use of checklists to address an infection prevention issue, there is little if any evidence of human factors expertise or input to the design of the said checklists. The paper also noted that there are a number of reports published in the infection prevention literature that imply they are based on human factors approaches, in that they may use the term 'human factors' or other terms that lead to a suggestion of human factors content such as 'process design' or 'system intervention'. However, on closer inspection the majority of these were essentially traditional approaches to interventions that have 'adopted' the terminology, perhaps with one eye on the perceived originality of the manuscript for publication.
There are numerous examples of published reports, as stated, that relate to the areas of teamwork, leadership and communication as they pertain to an organisation or department's ability to reduce the incidence of one or more types of infections. However, no overt reference was found to systems ergonomics. Rather, the papers found focused on the qualities of successful leaders, on 'champions', on individual behaviours, and on team interactions and tools to influence them, without reference to the interaction with other aspects of the system; thus minimising the learning from this published work. The central question of the paper was whether the time is right to redefine infection prevention and control for the 21st century by reaching out to and working with other disciplines, ones that the wider safety community have been embracing now for a number of years. The next article, by Sax and colleagues does just that.
Sax H, Clack L (2015) Mental models: a basic concept for human factors design in infection prevention.
Journal of Hospital Infection 89(4): 335-339.
This is what could be considered a novel paper on the power of healthcare workers' automatic unconscious behaviour and mental models as an influence of practice. Sax and Clack call for more attention on this in order to improve patient safety. The paper starts with a real life story highlighting the dichotomy between the actual behaviour of a nurse on intensive care and her verbalised attitudes and beliefs. Despite verbalising a depth of insight into the World Health Organization's Five Moments for Hand Hygiene during the course of a prolonged conversation, the nurse systematically ignored all hand hygiene indications during a 25-minute period. While these results are not new or surprising, they highlighted to the authors a pressing need to rethink hand hygiene performance and infection prevention strategies.
The article goes on to explore the possible reasons for the dichotomy hinged around the widely accepted belief that certain processes that determine behaviour are unconscious. The authors draw on the work of Kahneman relating to how our unconscious minds control our judgement and behaviour and how the key challenge relates to the fact that as humans we are inherently hardwired to ignore this. Sax and Clack then introduce the theory of mental models, described as pragmatic solutions for dealing with complexity. Environmental cues in everyday life can often trigger unconscious behaviour enabling certain activities to be performed quickly and with little effort. However, this economic efficiency makes mental models highly susceptible to error. This section of the article is well worth scrutinizing and builds up to the main purpose of the paper -the antidotes in health care that can help overcome the failings of mental models; human factors and mindfulness. The remainder of the paper focuses on two approaches for enhancing IPC through application of human factors. First, providing opportunities for healthcare workers to optimise, through experience, their mental models regarding IPC; second, designing the workplace so that it aligns with existing mental models and supports safe behaviour across the board. Sax reminds the reader, for example, that a central aim of the Five Moments for Hand Hygiene, was conceived to reduce ambiguity and introduce a unified mental model for all healthcare workers in this regard.
The paper concludes by stimulating the reader to consider how a better understanding of mental models might lead to the design of better systems per se that support optimal human behaviour. Such systems and associated interventions could be more effective than our historic focus on teaching and guideline provision and could result in greater use of cues in the workplace that trigger the right automatic behaviour. The story of the nurse, simple as it is, provides a powerful hook for considering a largely unexplored aspect of the work that we do and this article is refreshing in its focus on getting to the root of why healthcare workers behave as they do within the systems we create, highlighting how important it is to work with others rather than assuming infection prevention 'facts' will automatically be adopted.
The gap in infection prevention publications related to the field of social sciences and how this can help move the specialty forward in today's complex sociotechnical world of healthcare delivery is clearly starting to be bridged and Sax and colleagues are leading the way. What remains however is the gap in infection prevention outcome publications and how application of social science understanding has influenced, for example, infection rates in particular settings. The penultimate article in this Journal Watch, returns to what is more traditionally seen in the infection prevention literature. In this publication, the method employed to look back over the previous two years and to predict what might be 'hot' in the coming two years in the field of infection prevention was Google© Trend analytics. Google© Trends is a facility that compares variations in the volume of searches for selected terms over time. Retrospectively, six broad categories were found, with Ebola not surprisingly out-trending all others. The other five search trends were Middle East respiratory syndrome coronavirus, universal versus targeted interventions, faecal microbiota transplantation (FMT), whole genome sequencing (WGS), carbapenem-resistant Enterobacteriaceae (CRE) and environmental science. The paper addresses each of the six trends and reflects on some key publications associated with each during this period.
Looking to the future, Otter predicts a continued focus on pandemic influenza, environmental science and CRE, and a move towards implementation of FMT as standard of care for all cases of recurrent Clostridium difficile diarrhoeal infection. Finally, his crystal ball predicts an enhanced focus on the economics of infection prevention. It's worth noting, as Otter highlights, that trend analysis doesn't necessarily correlate with trends in the infection prevention literature per se. However, what this paper reveals is a distinct weighting towards the technical subject matter -micro-organisms, traditional infection prevention processes, etc. There is little to no overt emphasis on the social science dimension of the specialty, the 'how' rather than the 'what' of current and emerging infection prevention and control threats and challenges. Perhaps for another paper and a different trend analysis?
Interestingly if we went even further back in time, Turner et al (1986) used conventional methods (Google wasn't available to us then!) to review infection control literature from 1973 to 1981. Not surprisingly the findings then were strongly focused on the 'what'; the perceived and real technical microbial threats of that time.
Over a 40-year timeframe the science and art of infection prevention and control has undoubtedly evolved significantly. Perhaps not surprisingly, the bugs jump out at us from much of the literature. Increasingly however, we are seeing attention turn (or return -if we consider some of the progressive work highlighted here) to the 'how', the social sciences, in particular in relation to individual behaviours that are at the core of actions taken, or not, by busy health workers within complex systems. To quote another past President, Martin Kiernan tweeting from a recent infection prevention conference on the presentation of popular publications, 'Weinstein: finishes with what's missing? Studies on antimicrobial stewardship and environmental control, behaviour too I suggest ' [#APSIC15] . Only by studying and publishing more on infection prevention in the context of social sciences will we be able to understand more and achieve more.
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